Background: Results of patient satisfaction research provide hospitals areas for quality improvement. Although it may take several years to achieve such improvement, not all hospitals analyze changes in patient satisfaction over time structurally. Consequently, they lack information from patients' perspective on effectiveness of improvement programs. This study presents a trend analysis of the patient satisfaction scores in the eight university medical centers in the Netherlands. We focus on the trends, effect size and its consequences for improving patient-centered care.
Background
Over the last decades hospitals have been working on improving patient-centered care by developing and implementing quality improvement strategies and activities based on the patients' perspective [1] [2] [3] [4] [5] [6] . The Institute of Medicine defines patient-centered care as: "Providing care that is respectful of and responsive to individual patient preferences, needs, and values, and ensuring that patient values guide all clinical decisions" [7] . Results of patient experience and satisfaction research can inform hospitals of areas requiring improvement from patients' perspective [2, 3, 5, 6, 8] . In fact, the continuous assessment of patients' perspective is increasingly recognized as a major component of quality management [9] . Several studies have shown that significant improvement in most aspects of patient experience or satisfaction can be achieved over time [2, 5, 6, [8] [9] [10] [11] [12] , provided that organizations have adopted a strategic organizational approach to patient focus [11, 13] . This cultural change will probably take several years to be implemented. Consequently, it takes time to achieve improvement in patient satisfaction or experiences [3, 11] . Therefore, by analyzing patient satisfaction scores over time, hospitals can monitor whether their quality interventions result in better outcomes and assess hereby the effectiveness of improvement programs from the perspective of the patient [2] [3] [4] [5] [6] [11] [12] [13] . In practice, however, not all hospitals analyze changes in patient satisfaction scores over time structurally [3, 4, 6] . As a consequence, these hospitals lack information on effectiveness of their programs for improving patient-centered care.
It is therefore no surprise that only a few studies were performed concerning trends over time in patient satisfaction on a national or an organizational level. There is also hardly any research that links trends to improvements hospitals made based on previous patient satisfaction research. For instance, the NHS national surveys show significant improvement in most aspects of patients' experiences of inpatient and outpatient care and treatment in the UK (NHS, 2003 (NHS, -2009 [2, 5] . In South Korea, patient satisfaction increased dramatically in inpatient and outpatient care (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) , due to governmental policies on increased health expenditures, better availability of resources and quality improvement efforts [10] . In Denmark, patient satisfaction results on a national level for outpatients, day care surgical patients and medical patients improved, but remained unchanged for inpatients (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) . Changes in patient satisfaction showed a so called ceiling effect: the best scoring departments had little or no room for improvement in patient satisfaction [6] .
Patient surveys are generally accepted tools to monitor quality performance from the perspective of the patient, provided that the results should be attributed to smaller units than organizational level, as well as combined with qualitative and organizational data [4] [5] [6] 11] . At the same time, there are some objections to the use of continuous patient satisfaction surveys for quality improvement. First, some consider patient satisfaction as a subjective judgment, and difficult to interpret [2, 14] . Second, in general patients tend to be highly satisfied with their hospital care and these high scores are said to be difficult to improve. As a consequence, patient satisfaction questionnaires often show a skewed score distribution [9, [15] [16] [17] . Activities highly successful in improving other indicators can increase the already high mean satisfaction scores by only a limited extent [14, 18] .
Indeed, research regarding trends in patient satisfaction shows that the biggest improvement takes place in departments with originally the lowest patient satisfaction and that departments with high scores hardly can improve theirs [6, 19] . Such ceiling effect would imply that repeated measurements tend to lose their impact over time. Once an acceptable score for hospital standards has been achieved it would become difficult to develop successful initiatives that lead to further improvement [6] . This would be a serious obstacle to improving patient centered healthcare based on patient satisfaction scores.
In this study, we investigate patient satisfaction data from the eight university medical centers in the Netherlands. They performed large scale nationwide comparative studies with the same instrument and the same procedure twoyearly from 2003 [20] . The added value of these as compared to earlier studies is that feedback was detailed on a low organizational level i.e., inpatient and outpatient departments, with next to the quantitative qualitative data collected by asking patients' free-text comments. Based on these measurements, the university medical centers made quality interventions such as redesigning the patient flow to reduce waiting times and increase accessibility, distributing patient leaflets, creating websites for patients and organizing courses in hospitality for staff. This cycle of measurement and improvement was repeated with the same methods three times until 2009.
Using the data of these four measurements, we addressed the following questions. (1) Can significant trends in patient satisfaction be identified on a national and a hospital level, in inpatient and outpatient departments? (2) Do hospitals with initial high satisfaction scores find room for improvement? By answering these questions, we hope to contribute to the discussion whether patient surveys over time offer structural opportunities for monitoring and improving patient-centered care.
Methods
In a time series design we analyzed patient satisfaction data collected from all eight university medical centers in the Netherlands [20] . These data covered the measurements for 2003, 2005, 2007 and 2009 .
Instrument
Patient satisfaction was assessed using the Core Questionnaire for the assessment of Patient Satisfaction (COPS). The COPS is a reliable and valid Dutch questionnaire in a clinical and outpatient version. Further information on the development and validation the COPS questionnaire can be found in an earlier publication [20] . The COPS consists of six quality dimensions: "Admission"/"Reception" (2 or 3 items), "Nursing care" (2 items), "Medical care" (2 items), "Information" (4 items), "Autonomy" (2 or 3 items) and "Discharge and aftercare" (2 or 3 items). The six dimensions of the inpatient and outpatient version are equal, however some questions are different, given the different nature of the inpatient and outpatient departments. For three dimensions the content and number of items thus slightly varied. Patients can rate their satisfaction on a 5-point Likert-scale with answering categories unsatisfied (=1), somewhat satisfied (=2), rather satisfied (=3), quite satisfied (=4) and very satisfied (=5). The labels were spaced as comparably as possible from a semantic point of view.
An intentionally skewed wording of answering categories was chosen, i.e. with one label "negative" and four labels "positive", as patients are likely to give answers to positively framed responses rather than to negative ones [9, 21] . Dimension scores were composed by adding up the item scores and dividing the resulting total score by the number of items. To establish the overall satisfaction we calculated the mean of the six dimensions of the COPS. Patients could write down comments using free text space after every dimension and at the end of the questionnaire. These comments were used by the hospitals to make quality improvements, but they were not part of the analyses in this trend study. The questionnaire included patients' background characteristics such as age, gender and education. Finally, patients were asked to rate their general health on a 5-point scale (1 = bad, 2 = moderate, 3 = good, 4 = very good, 5 = excellent).
Sample and procedure
The COPS was used in four large-scale nationwide comparative studies in all eight university medical centers in the Netherlands. These university medical centers are geographically spread throughout the Netherlands. . The main tasks are complex patient care, experimental research and education [22, 23] .
The study sample was stratified according to the main medical specialties, i.e. 17 clinical and 27 outpatient specialties. Based on pilot studies [20, 21, 24] two hundred fifty consecutive patients were approached from every medical specialty in each hospital. We did not perform a power analysis to confirm the preferred power level. A coordinator was appointed in each university medical center and instructed to ensure a comparable approach across the eight hospitals.
In 2003 and 2005, COPS was sent to patients within two months after admission or an outpatient visit, accompanied by a letter from the hospital. Specific information was given in the letter in English, French, German, Spanish, Turkish and Moroccan, inviting patients to ask the help of others in case they were unable to read Dutch. Questionnaires could be returned to an independent research organization in a pre-stamped return envelope. A reminder was sent after 2 weeks.
In 2007 and 2009, the same procedure was followed, supplemented by the possibility to complete the questionnaire online using a personal code in the letter. It remained possible to send the questionnaire back by mail. During all four measurement periods a helpdesk using phone and email was installed for patients needing support. Prior to each measurement round the university medical centers reported the quality interventions they made based on the previous measurement to the independent research organization.
Analyses
To answer our first research question, we examined the presence of significant trend lines on a national and a hospital level [25] , for inpatient and outpatients departments. We analyzed the polynomial contrasts in the four measurements by performing a univariate analysis of variance (ANCOVA). Patients' age, education and health status, which are known to influence patient satisfaction, were significantly different across the four measurements. Therefore, these were taken as a covariate in the analyses. As multilevel analyses on this data in an earlier study [26] revealed that differences in satisfaction scores were mainly determined at the patient level and to a very little extent at the department and the hospital level (ICC's between 0 and 0.04), it was considered unnecessary to account for the hierarchical structure of the data. The confidence intervals were adjusted for multiple comparisons by Bonferroni. Subsequently, we determined the effect of the trend line. The effect of a polynomial contrast is determined by the number of peaks and falls in the curve. The following contrasts are possible: linear, i.e., a line that has no peak or fall and can be increasing or decreasing, quadratic, i.e., a curve with a peak or fall and, cubic, i.e., a curve with two bending points.
If there is more than one significant trend line, the smallest significance level indicates the dominant trend line. If the significance of both trend lines is close, the plot indicates the trend line. We only report significant trend lines. The trend lines are presented graphically, with the means, SD, F-statistics and the standardized effect size including confidence intervals expressed by Cohen's d. Cohen's d is an accepted measure of the standardized effect size. Using Cohen's d facilitates interpretation of change since it can be compared to standards of size and a large amount of literature [27] . We related the interpretation of the effect size to Cohen's conventions [28, 29] , in absence of effect sizes (/Cohen's d) in previous patient satisfaction publications: a standardized effect size of 0.2 is considered "small" in magnitude, an effect size of 0.5 "medium" and an effect size of 0.8 "large".
To answer our second research question, we first checked our data for two possible ceiling effects. First, the score limitation at the top of a scale [9, 30] of the questionnaire, i.e. the percentage of patients giving the highest possible score (namely 5 = very satisfied). The COPS was designed with an intentionally skewed wording of answering categories to prevent such ceiling effect. In clinical research (health status questionnaires) a ceiling effect of 15 per cent is considered the maximum acceptable [31, 32] . We calculated the overall percentages very satisfied patients by adding the more difficult to achieve a change from 90 to 95% than it is from 60 to 65% [33] . Data were analyzed using IBM SPSS 20.0.
Results

Sample
The total dataset of the inpatient departments consisted of 58,055 patients, the dataset of outpatients of 79,498 patients (see Additional file 1: Figure 1 shows the significant trends in patient satisfaction per dimension for each university medical center. The statistics of the trends (means, SD, F-statistics and Cohen's d) are found in the Additional file 1: Table S4 and S5. On a hospital level patient satisfaction in the inpatient clinics of two out of the eight university medical centers showed a significant positive trend line on the dimension "Discharge and aftercare" and one on the dimension "Information". UMC 2 showed two significant quadratic trend lines, on the dimensions "Admission" and "Nursing care", UMC 5 showed a quadratic trend line on the dimension "Admission". In both hospitals, satisfaction on these dimensions decreased in 2005 and remained stable in 2007, but showed an increase in 2009. The overall patient satisfaction score of university medical center 1 shows a significant positive amelioration.
In the outpatient clinics we found five university medical centers that showed significant positive trend lines on the dimension "Information", four that showed a significant positive trend line on the dimension "Reception". Three university medical centers show significant positive trend lines on "Nursing care" and two out of eight university medical centers showed positive trend lines on the dimensions "Medical care", "Autonomy" and "Discharge and aftercare". UMC 3 showed two significant cubic trend lines, on the dimensions "Reception" and "Nursing care". 
Do hospitals with initial high satisfaction scores find room for improvement?
For inpatient departments, 26 percent of the patients is "very satisfied" on average (range 24 to 27 percent in 2003 and 22 to 27 percent in 2009). Table 1 shows the percentages very satisfied patients, their logit transformed scores Table 2 shows the percentages of very satisfied patients, their logit transformed scores and the change on both scores between 2003 and 2009 for outpatient departments on a hospital level ( Table 2) .
The highest increase in very satisfied patients was found in the university medical center with initially the lowest percentage very satisfied patients (UMC 1). The smallest change in very satisfied patients was found in UMC 3, 4 and 7, average to low performers. Two university medical centers performing on an average level, show a decrease in satisfaction. The university medical centers with the highest percentage of very satisfied patients (UMC 7, 5 and 2) still showed room for improvement.
Discussion
Our study shows significant positive trend lines in patient satisfaction in the university medical centers in the period 2003-2009 on a national level. Also, several significant positive trend lines are found on a hospital level, especially in the outpatient departments. This is contrary to the fluctuating Dutch consumer confidence [34] and, according to the Dutch Health Care Consumer Panel, the declining confidence in Dutch hospitals: confidence decreased from 76% of the respondents in 2002 to 66% of the respondents in 2009 [35] .
However, these increasing patient satisfaction scores are in line with the results from studies in Denmark, England, South Korea and the Netherlands [2, 6, 10, [36] [37] [38] . An explanation for the increased patient satisfaction could be the quality interventions based on the results of the previous measurements. The dimensions "Information" and "Discharge and aftercare" showed most room for improvement in each measurement, with mean scores lower than the other dimensions. Indeed, most of the selfreported quality interventions made by the university medical centers concerned these dimensions. The results show significantly increased patient satisfaction on these dimensions in several university medical centers.
In comparing studies, the standardized effect size is a necessary statistic to provide some indication of practical significance of an effect [39, 40] . To the best of our knowledge, however, this is the first study to report the magnitude of the change in patient satisfaction scores by means of Cohen's d [28] . As a result, common effect sizes of patient satisfaction research are unknown. We know from literature that, when the sample size is large, the observed effect size is a good estimator of the true effect size [41] . However, there has always been discussion about the strong negative correlation between observed effect sizes and sample sizes [41, 42] . As a result, large sample sizes studies like ours tend to report small or trivial effects. It is possible to obtain statistically significant results even for extremely small effects in large samples. On the other hand, large sample sizes give researchers the assurance of being capable of detecting an effect, even if it is small [41, 42] . The observed effect size of the differences found, as referred to Cohen, is limited. However, it is not only the magnitude of effect that is important. Also, its practical value must be considered [29] . For instance, the fact that these four largescale nationwide studies are comparable in instrument, methods, procedures and numbers of patients participating per hospital and specialty, gives weight to the relevance of the scores. Small effects may have enormous implications in a practical context, they may accumulate over time to become large effects and they may be quite important theoretically [40] . For instance, a small difference could [31, 32] , our study shows a ceiling effect: we found 24 percent of the outpatients and 26 percent of the patients in inpatient departments were "very satisfied". However, the overall scores in our study are not as high as scores found in a study in inpatient departments in Norway [15] . Bjertnaes and colleagues found a mean satisfaction score of 4.2 on a 5-point Likert scale, where 5 represents the best score. Forty percent of the patients gave the highest score. In our study for inpatients the results were a mean of 3.9 and 26 percent respectively. Therefore, the decision to choose the intentionally skewed answering categories of the COPS in order to limit the ceiling effect of the questionnaire, seems to have worked out well [9, 21] .
High patient satisfaction scores do not mean there is no room for improvement [15, 43] . In our data -even though changes are small -, a substantial number of scores is increasing over time, when controlled for a potential numerical ceiling effect, even in hospitals with initial high scores. Also, the biggest change is not found by definition in hospitals with a low initial score. We agree with Friesner and colleagues, who state that in patient satisfaction research the focus should be on maintaining the high mean scores while reducing the variation in responses [18] . Our data show that this was the case for almost all the university medical centers: the SD decreased in 2009 in inpatient and outpatient departments, with the exception of the SD of UMC 7 in inpatient and outpatient departments, and UMC 3 in inpatient departments (see Additional file 1: Table S6 ). Furthermore, the use of patient satisfaction research for quality improvement initiatives should preferably focus on the low scoring subgroups of patients while maintaining the high scores. Knowledge of the problems experienced within these subgroups of unsatisfied patients is valuable for tailoring quality improvement work [15, 44] and may improve patient-centered care for all patients.
Finally, high patient satisfaction scores dropping down in time could indicate a stagnation of quality improvement. From this point of view monitoring patient satisfaction scores in time could be a useful indicator for the supervision and regulation of quality of care by, for instance, the national health care inspectorate.
Strength and limitations
Given our large sample size, the uniform procedure followed by all eight university medical centers, we could well establish reliable changes in patient satisfaction over time. Another strength of our approach is that the quantitative results were supplemented by patient comments reported at department level, thus constituting a useful base for quality interventions [45] . Furthermore, the survey time of all university medical centers was equal and performed at the same time, thus there is no need to adjust for survey time in between-hospital comparisons [16, 46] . However, our study also has some limitations. We did not perform a power calculation at the start of the measurements. Because of the significant differences found in our study, a post hoc power analysis is not of added value. In fact, the applications of post hoc power analyses are extremely limited [47] . It is for example not recommended because the observed power is almost always a biased estimator of the true power. If the goal is to determine the sample size needed to detect a practically important effect, one can refer to power tables mentioned by Cohen [27, 41] .
Also, the response rate dropped in 2009 from 53 to 42 per cent, while the satisfaction scores improved in 2009. Although the response rate was still reasonable [48] , satisfied patients may have responded in particular. Given the anonymity of the study, no data to perform a nonresponse analysis were available. However, former research showed that the impact of nonresponse bias on satisfaction questionnaires of hospitalized patients is relatively small [9, 49] . Furthermore, the satisfaction scores in case of significant trends not only improved in 2009, but also in 2005 and 2007.
Finally, the role of quality improvement activities by the hospitals is difficult to establish in this research. Although the results of the measurements gave direction to the topics of quality improvement activities the hospitals made, it is not possible to dissociate quality improvements from general organizational changes. Patient satisfaction scores may be difficult to interpret [2, 14] and are influenced by many external factors. The environment in hospitals changes constantly. For instance, the economic situation [50] , staff satisfaction [51] , organizational circumstances [6, 51] and public reporting of the results, especially for hospitals with low scores at the start are known factors to influence patient satisfaction results [6, 8, 14, 19, 52] . However, such external incentives alone are insufficient drivers of improvement efforts [11, 53] . Enhancing internal motivation by integrating the cycle of measurement and improvements based on the results in the quality management system of the university medical centers almost certainly resulted in increased awareness about the patients' perspective.
Conclusions
We conclude that significant trends in patient satisfaction can be identified on a national and a hospital level, in inpatient and outpatient departments even though the observed effect size expressed by Cohen's d is rather small. In other words, hospitals have found room for improvement, even when their scores were high initially. Our results indicate that monitoring patient satisfaction scores over time results may give valuable information on the effectiveness of quality programs for hospitals from patients' perspective. Also, programs targeted at problem areas identified by patients might improve patient satisfaction scores. The quality interventions the hospitals made based on previous measurements and the increased awareness of the patients' perspective could be possible mechanisms leading to the increased patient satisfaction scores. However, to complete the picture, future patient satisfaction research should keep track of external and organizational circumstances that might influence these scores. In the original measurement reports sent to the university medical centers results were presented on department level, so quality interventions could be tailored to department-specific targets. It would be valuable to also expand future research to identify subgroups of unsatisfied patients. In this way a twofold value is added: unsatisfied patients can indicate risks in quality or safety aspects in hospital care, and tailoring quality interventions to this subgroup can lead to improved patientcentered care for all patients.
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